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In The Claims 

(cunently amended) A process for forming a conductive via in an integrated 
circuit structure, where the integrated circuit structure includes a first dielectric 
layer overlyii^ a first conductive layer, the process comprising: 

(a) forming a via cavity in the fii5t dielectric layer, the via cavity exposing the 
first conductive layer, 

(b) etching the via cavity with a hydrogen-containing plasma; 

(c) m a deposition reactor, fonning a liner layer in the via cavity by; 
(i) depositing pn mnra than iibQut twenty ongatrom s -a portion of the 

linei layer in the via cavity, 
lO (ii) fonning an isotropic plasma of hydrogen and nitrogen ions using o 

p ksma souroo dioposcd u pstream from the dopooition reactor 
integrated circuit structure. 
(iii) flowing the isotropic plasma e a to th e deposition renctQt -to_Sic 
iTTte prated circuit structure^ 
15 ' (iv) exposii^thelinerlayerto the isotropic plasma, thereby densifying 

the liner layer, mduding sidewalk of the liner layer, and 
(v) repeating steps (c)Ci) through {c)(iv) until the liner layer is formed 
to a desired tbioknes s, and 

(d) fonning a second conducdve layer adjacent the liner layer in the via 
20 cavity, tiie second conductive layer substantially filling the via cavity to 

form the conductive via. 

2- (original) TTie process of claim 1 fimher comprismg Argon guttering the via 
cavity after step (b) and before st^ (c) to at least partially remove residue on the 
first conductive layer in the via cavity. 

3, (previously amended) The process of claim 1 wherem step (b) comprises stripping 
carbon and oxygto &om a residue on the first conductive layer in the via cavity, 

4, (previously amended) The process of claim 1 wherein step (b) comprises forming 
hydrogen ions ftom at least one of tiie gases including N2H2. NH3, and H2, 
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5. (previously amended) The process of claim 1 wherein step (c) comprises forming 
the liner layer by chemical vapor deposition of titanium nitride. 

6. (cancelled) 

7, (previously amended) The process of claim 1 wherein step (c) comprises forming 
the isotropic plasma by microwave excitation of at least one of die combinations 
of gases including N2H2, NH3 and Nj, and H2. 

8, (original) The process of claim 1 further coniprising formii^g a titanium layer over 
and adjacent the fiist conductive layer in the via cavity after step (a) and before 



forming the second conductive layer of tungsten. 

10. (cwiently amended) A process for forming a conductive via in an integrated 
circuit structure, where the integrated circuit structure includes a first dielectric 
layer overlying a first conducdve layer, the process comprising: 
(a) forming a via cavity in the first dielectric layer, the via cavity exposin«i.the 
first conductive layer, ^ 



(b) forming a titanium layer over and adjacent the first conductive layer in the 
via cavity; 

(c) etching the via cavity with a hydrogen-containing plasma> theieby 
stripping carbon and oxyg^ ^om a residue on the first conductive layer in 
the via cavity; 

(d) Ai^on sputtering the via cavity to at least partially remove the residue on 
the first conductive layer in the via cavity; 

(e) in a deposition reactor^ forming a titanium nitride liner layer in the via 
cavity by; 

(i) depositing do moro-than about tsvoaty ongctromo a T?ortion of the 



step (b). 



9. 



(previously amended) The process of claim 1 wherein step (d) further comprises 




liner layer in the via cavity. 
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(ii) forming an isotropic plasma of hydrogen and nitrogen ions asinga 
plosma sourc e difspoGod — upstream from the dcpoahion rcaotor 
integrated circuit structure/ 
20 (iii) flowing the isotropic plasma into th e deposition reactor t o the 

integrated circuit structure. 
(iv) e?q)osing the titanium nitride liner layer to the isotropic plasma, 
thereby densi^dng the titanium nitride liner layer, including 
^dewalls of the titanium nitride liner Layer; and 
25 (v) repeating steps (e)Ci) throu^ (eXi^) until the liner layer is formed 

to a desir e d tfaiokn e ss , and 
(f) forming a tungsten layer adjacent the titanium nitride liner layer in the via 
cavity, the tungsten layer substantially filling the via cavity to form the 
conductive via. 

11. (cuiiently amended) A process for forming a conductive via in an integrated 
circuit structure, where the integrated circuit structure includes a first dielectric 
layer overlying a first conductive layer, the process comprising: 

(a) forming a via cavity in the first dielectric layer, the via cavity exposing the 
first conductive layer; 

(b) in a dqjosition reactor, forming a liner layer in the via cavity by; 

(i) depositing no moro than about twenty onggtiomj a portion o f the 
liner layer in the via cavity^ 

(ii) forming an isotropic plasma of hydrogen and nitrogen ions usiog a 
10 ploamo oourcc disposed u pstream fiom the deposition icootor 

integrated circuit structure, 

(iii) flowing the isotropic plasma into tho dctjosition roaotoi t o the 
integrated curcuit stractnre, 

(iv) exposing the liner layer to the isotropic plasma, thereby deixsiJEying 
15 the liner layer, including sidewalls of the line layer; and 

(v) repeating steps (b)(i) through (b)^v) until the liner layer is formed 
to a desired tfaiclaiGGs , and 
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(c) forming a second conductive layer adjacent the liner layer in the via 
cavity, the second conductive layer substantially filling the via cavity to 
20 form the conductive via, 

12. (previously amended) The process of cl^ 11 \^erein step (b)Oi) comprises 
forming the isotropic plasma by miorowave excitation of at least one of the 
combination of gases indudiog N2H2, NH3 and and H2» 

13. (original) The process of claim 11 further comprising forming a tita ni u m layer 
over and adjacent the first conductive layer in the via cavity after step (a) and 
before step (b). 

14. • (previously amended) The process of claim 11 v^erein step (c) comprises 

fonning the second conductive layer of tungsten. 

15- (original) The process of claim 1 1 further comprising etching the via cavity with a 
hydrogen-containing plasma after step (a) and before step (b) to at least partially 
remove residue on the first conductive layer in the via cavity, 

16. (original) The process of claim 11 fimher comprisnig Aigon sputtering the via 
cavity after step (a) and before stq^ (b) to at least partially remove residue on the 
first conductive layer in the via cavity. 

17. (ori^nal) The process of claim 11 firrther comprising etching the via cavity with a 
hydrogen-containing plasma after step (a) and before step (b) to at least partially 
strip carbon and oxygen firom a residue on the first conductive layer in the via 
cavity. 

18. (origfaial) The proce^ of claim 1 1 further conqnising etching the via cavity with a 
hydrogen-containing plasma after step (a) and before step (b), \^ere the hydrogen 
is formed fit}m at least one of the gases including N2H2» ^^3» and H2. 

19. (previously amended) The process of claim 11 wherein step (b) comprises 
forming the Uner layer of titanium nitride by chemical vapor deposition. 
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20. (cancelled) 
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